and in which the friction is reduced to a minimum, the mercury column appears to acquire a certain momentum, so that the state ment in (3) no longer applies, and the instrument is not dead beat in its action. It may, however, be made so by the introduction of a sufficiently large resistance.
authors, and which I have applied to this research, is to mix a small quantity of a culture with a few cubic centimeters of blood serum. A drop of this serrim is immediately taken, and a gelatine plate culture made with it. Again, at intervals varying from a half to twenty-four hours, plate cultures are made containing drops of the serum. The first plate culture serves as control. The number of colonies that appear in it is observed. A progressively decreasing number of colonies will be found in the succeeding plate cultures, owing to the gradual decrease in the number of bacilli that remain in a living condition in the blood serum. A curious point about this property of blood serum is that it vanishes in the act of killing the microbes. That is to say, a given quantity of blood serum can only kill a limited number of microbes. If the number of microbes added to the serum is beyond this limit, the survivors find the blood serum to be an excellent food medium, and, after a time, begin to grow and reproduce. This fact, together with the com paratively low temperature (six hours' heating to 52° or half an hour's heating to 55°) at which the bacteria-killing power vanishes, has led some of the above-quoted authors to ascribe it to a " sort of ferment-like activity." Buchner* found that the bacteria-killing power vanished on dialysing the serum into distilled water, not, however, if it was dialysed into 75 per cent, sodium chloride solution which had been brought to the same degree of alkalinity as the serum. From this and other facts, Buchner is brought to believe that the property in question is connected with the intactness of " Hageli's hypothetical Micellae " present in the serum, and is due to a residuum of the " life " possessed by the plasma from which it is derived. Surely, an equally obvious conclu sion would be that it was connected with the presence of some unknown globulin, which, like other globulins, is only soluble in dilute salt solutions, and, therefore, would be precipitated after dialysing into water, and remain in solution on dialysing into phy siological salt solution. The experiments of Lubarschf have shown that this power practically does not exist in the living blood plasma; consequently (on the hypothesis that it is due to some specific germicide), it must be due to a substance present in blood serum absent from the plasma. Further, the above-mentioned observations suggest that it is due to a substance of the nature of a ferment.
Can it be fibrin ferment ? The facts that a bacteria-killing power is possessed by peptone plasma, but not by magnesium sulphate plasma, are not in complete disaccord with this suggestion. A * I. OC. cit.
•f " Ueber die bakterienvernichtenden Eigenschaften des Elutes und ill re Beziehungen zur Immunitat," ' Centralblatt fur Bakteriologie und Parasitenkunde,' vol. 6, 1889, p. 528. watery solution of fibrin ferment loses its power of coagulating blood when heated to 75°. When, however, fibrin ferment is dis solved in serum it is destroyed, according to Halliburton,* at a tem perature somewhere between 50° and 60°, which agrees with the tem perature at which Buchner found the bacteria-killing power of serum to vanish. On testing the effect on anthrax bacilli of a solution of fibrin ferment by the above-described method, I occasionally found a gradual diminution in the numbers of the bacilli, but, even in the most successful experiment, it was so small as to come well within the limits of experimental error. For instance, in one experiment, the control plate showed 175 colonies. A plate culture made half-anhour later showed 40 colonies, and the plate culture made one hour after mixture showed 111 colonies. Thus my results, though of them selves too few to decide this matter, agree with those of Buchner, who also found that fibrin ferment has no bacteria-killing power.
Can the substance in question be some other ferment, absent from the plasma and present in the serum, possibly owing to the breaking down of white blood-corpuscles ?
Halliburton has recently succeeded in extracting from the leuco cytes of lymphatic glands a globulin which he believes to be fibrin ferment, or else inseparably connected with it. The power of causing blood to clot, the temperature at which it loses this property, and its solubilities in different salt solutions agree perfectly with what is known of fibrin ferment. In fact, the only respect in which it differs from fibrin ferment is that it always responds to the general, proteid reactions; while Lea and Green have obtained solutions, apparently of fibrin ferment, which caused blood to clot rapidly, but which responded not even to the most delicate tests for proteids.
The following experiments show that it has the power of killing anthrax bacilli, a power which, as yet, cannot be ascribed to fibrin ferment, Methods Employed. 
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bottom of the vessel, and, before using it, the superabundant spirit is poured off. The bottle is then shaken, and 5 to 10 c.c, of tbe turbid liquid is poured out and filtered. The precipitate remaining on the filter paper is washed with distilled water and then extracted with about 15 c.c. of a -j^th saturated sodium sulphate solution. In other cases it was at once extracted with 75 per cent, sodium chloride, or with distilled water, the adherent salt enabling the precipitated globulin to dissolve. Always the distilled water or other solvent employed had been previously carefully sterilised. Only a very small part of the coagu lated mass of proteids was redissolved, the solution containing the ferment-like cell globulin, while probably the other proteids present were permanently coagulated by the action of the alcohol. To the solution thus obtained a small quantity of anthrax culture is added. The culture is generally in bouillon and not more than twenty-four hours old. Before being added it has been violently shaken in order to separate and break up the filaments. As soon as the anthrax bacilli have been added to the globulin solution and shaken so as to distribute them uniformly through the liquid, a sample of the latter is taken, and with it a gelatine culture (which serves as control) is made. This sample is not taken out with a platinum wire, but with a capillary pipette. A kink is made in the pipette about 3 inches from the end, and while removing samples of the liquid care is taken that it should in each case be filled exactly to the kink. In this way, as the same pipette is used throughout each experiment, it is easy to abstract exactly the same quantity of liquid each time.* As soon as the pipette has been emptied into the gelatine, the end that has been used is placed in a test tube plugged with sterilised cotton-wool and containing sterilised normal salt solution. This is immediately boiled for a few minutes. Since the young culture of anthrax em ployed contains no spores, the pipette can be thus easily sterilised. During the experiment the globulin solution is kept at a temperature of 37°.
The following 
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From this table it is obvious that a decrease took place in the number of living bacilli present in the samples that, were successively taken from the globulin solution. That is to say, the bacilli were gradually killed until in some experiments (as shown by the plate cultures remaining sterile) no survivors were left. In these cases the gelatine was, after a few days, inoculated with anthrax, when it always produced a copious growth, showing that the result was in no way due to any imperfection in the gelatine employed. That the destruction was not due to sodium sulphate or other salts present is shown by Experiment VII, for here the liquid is seen to lose its bacteria-killing power by being simply boiled, a treatment capable of destroying the globulin but not the salts. In other cases the globulin solution was boiled after the plate cultures had been inoculated from it. Then it was re-inoculated with anthrax with or without addition of a small quantity of bouillon, and always produced atypical growth. In Experiment VII, after two days, the test tubes containing the solutions B and 0 were found to contain anthrax growths, the one in C being somewhat scanty. Solution A, however, had remained sterile, all the bacilli in it having been killed. Then, without pre vious boiling or any other treatment, it was inoculated with anthrax spores, and in twenty-four hours had produced a copious growth. This proves conclusively that the destruction of bacilli that had taken place was due to a similar cause to that which is operative in the Analogous experiments with blood serum. For Lubarsch* has pointed out that, although the serum is capable of killing the bacilli added to it, the spores (of anthrax) not only are unharmed by it, but imme diately begin to develop, producing a crop of bacilli, which seem to have acquired tolerance against the bacteria-killing power of the medium. It is interesting to notice that, as. shown in Experiment VII, the cell globulin obtained from the spleen was more energetic in killing bacteria than that derived from lymphatic glands. In this experiment the spleen and the lymphatic glands wore taken from the same dog, left under alcohol for the same time (twenty-four hours), and otherwise subjected to exactly similar treatment. In Experi ment V the globulin was derived from the lymphatic glands and spleen of a cat, which were chopped up and extracted together. Here the bacteria-killing action was morp energetic than in the pre vious experiments. I generally noticed that the bacteria-killing power is less, the longer the globulin is kept under alcohol, which agrees with Halliburton's assertion,f that by very prolonged action of alcohol the cell globulin is rendered permanently insoluble, as is the case with other proteids. * Loc. cit.
•f " On the Nature of the Fibrin Ferment," ' Proceedings of Physiological Society,' 1888 (in ' Journal of Physiology,' vol. 9).
I have as yet made no systematic observations on the degenerative appearances that anthrax bacilli may show when subjected to the action of cell globulin. On one occasion, however, I found that the bacilli, twenty-four hours after being added to a dilute cell globulin solution, had broken up into extremely short segments. Czaplewski** found a similar change to occur as a stage in the degeneration of virulent anthrax bacilli when injected into pigeons, which were naturally immune against this disease, and Gamaleiaf met with a like mode of degeneration during the " vaccinal " fever which follows the inoculation of attenuated anthrax into rabbits or sheep.
My experiments on the effects of injections of cell globulin intf> animals before or after anthrax infection in modifyirig the course of the disease, though entirely of a preliminary nature, are of some interest. The cell globulin was not prepared by the above-described method, but the sodium sulphate extract was dialysed to remove the excess of the salt, and heated to 50° or 51° for half-an-hour to coagulate any traces of cell globulin-at or nucleo-albumen that might be present. J A few cubic Centimeters of a solution thus prepared were injected into the lateral ear vein of a rabbit, which, either at the same time or on the day before, had been inoculated with anthrax. The results were extremely variable, and showed no relation to the quantity of cell globulin employed. In some cases no effect was pro duced, the animal dying in the same time as, or even before, the control. § In other caSfes the animal lived two or three days longer, and showed slight diarrhoea. In such cases the spleen was nearly always greatly enlarged. The bacilli were generally in long chains (consisting of occasionally twenty or thirty joints), as is usually the case after inoculation with attenuated anthrax.' Sometimes, however, they appeared to be exceptionally short. Further, a large number of phagocytes (macrophages), containing bacilli in different stages of degeneration, could be seen. In the control animal phagocytes con taining bacilli could but rarely be found. Fig. 1 shows the tempera ture chart of three rabbits, of which two (A and B) received a succession of doses of cell globulin. The three rabbits were very young, and did not weigh niore than 400 grams each ; C was the control, and died in thirty-six hours. A and B showed well-marked diarrhoea forty-eight hours after inoculation, and died after ninety - three and ninety-nine hours respectively. The spleen of A contained rather few bacilli, either isolated or arranged in chains, which were never longer than are occasionally met with in control rabbits after simple inoculation with anthrax. In the lymph gland near the seat of inoculation, however, they were often found in much longer chains, or arranged in thiek clusters. Of these chains, individual joints often were swollen up or refused to take the stain. The bacilli in B exhibited precisely similar appearances, but the chains of bacilli were somewhat longer, occasionally consisting of twenty-seven or twenty-eight joints. In another series of experiments the rabbits were infected by intra venous injection of the blood of a rabbit dead of virulent anthrax and diluted with normal salt solution. Before or after this treatment, 5--10 c.c. of cell globulin solution were injected intravenously. After infection in this way the control rabbit died in twelve to eighteen hours. The rabbits treated with the globulin occasionally lived for a few hours longer, more often died at about the same time as the control. The chains of bacilli in the spleen sometimes exhibited a
